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Objectives: This study investigates worrying in mothers of adolescents with internalising disorders, and tests the hypothesis that these mothers will produce a greater number of worries with higher catastrophic content compared to control groups.  
Design: Differences in worry steps and in catastrophic content of worries were investigated in a cross-sectional, between groups design, employing a clinical internalising group, a clinical control and a non-referred control group. 
Methods: Twenty five mothers of adolescents with internalising disorders, 24 mothers of adolescents with externalising disorders, and 28 mothers with non-referred adolescents participated in two interviews about their ‘real’ pre-existing worries and their worries in response to a hypothetical situation.
Results: The internalising group produced both a greater number of worry steps and a higher catastrophic content when they talked about their ‘real’ worries, compared to both control groups. They also produced a greater number of worry steps in response to a hypothetical situation compared to the other two groups. The number of worry steps and the level of catastrophic content of ‘real’ worries were associated with adolescent depression and anxiety. Additionally, the number of worry steps, and the level of catastrophic content of worries in response to a hypothetical situation were related to adolescent depression. The number of worry steps in ‘real’ worries, and the level of catastrophic content in hypothetical worries were also associated with maternal depressive symptoms.
Conclusions: Mothers of adolescents with internalising disorders may worry more catastrophically about their children than other mothers. 


It is now well-recognized that anxiety and depression run in families, with offspring of parents with depression or anxiety being at risk of developing internalising disorders  ADDIN EN.CITE (Beidel & Turner, 1997; Zahn-Waxler, Cummings, Iannotti, & Radke-Yarrow, 1984).  It is also recognised that this transmission is only partially mediated by genetics  ADDIN EN.CITE (Eley et al., 2003; Eley et al., 2004; Feigon, Waldman, Levy, & Hay, 2001). Recent research has begun to examine the environmental pathways by which these disorders might be transmitted intergenerationally, and in particular has focussed on parental behaviours that might put offspring at increased risk of developing anxiety  ADDIN EN.CITE (Bogels & van Melick, 2004; Hudson & Rapee, 2001; Moore, Whaley, & Sigman, 2004), or depression  ADDIN EN.CITE (Patton, Coffey, Posterino, Carlin, & Wolfe, 2001; Shah & Waller, 2000; Yoshida, Taga, Matsumoto, & Fukui, 2005) or anxiety and depression (internalising disorders) (Yahav, 2007).
Internalising disorders, such as anxiety and depression, are characterized by high levels of worrying,  ADDIN EN.CITE (Borkovec, Ray, & Stober, 1998; Chelminski & Zimmerman, 2003; Fresco, Frankel, Mennin, Turk, & Heimberg, 2002; Riskind et al., 1991; Wells & Papageorgiou, 1998) and this feature occurs not only in adulthood but also in childhood and adolescence. For example, studies of depressed and anxious children show that they report a greater number of intense or frequent worries than control groups  ADDIN EN.CITE (Perrin & Last, 1997; Rietveld, Prins, & van Beest, 2002 ; Silverman, La Greca, & Wasserstein, 1995). Despite the growing body of literature investigating the role of worries in childhood and adolescent internalising disorders, there is no study which has examined the role of maternal worries in the development or maintenance of adolescent internalising disorders.
To date, research focusing mainly on fears has started to investigate the pathways by which problematic cognitions might be transmitted from adult to child. For example, Field and colleagues have shown that verbal threat information changes implicit and explicit fear beliefs for at least 6 months, and facilitate short-term behavioural avoidance  ADDIN EN.CITE (Askew & Field, 2007; Field, 2006; Field, Argyris, & Knowles, 2001). Muris and colleagues (1996) asked mothers how much they expressed their fears in front of their children and found that children of mothers who often expressed their fears, had more fears themselves. This familial pattern suggests that children might learn to worry by watching or hearing their parents worry. 
Moreover, the literature has shown that catastrophizing is a feature both of anxious mothers  ADDIN EN.CITE (Moore et al., 2004; Whaley, Pinto, & Sigman, 1999) and of non-anxious mothers with anxious children (Moore et al., 2004). In particular, Whaley and colleagues (1999) invited mothers with clinical anxiety as well as mothers with no anxiety to participate in three videotaped conversations with their children. According to the ratings of independent observers, mothers with clinical anxiety were more likely to use catastrophic language during an interaction with their child than the control group. In an expansion of the Whaley and colleagues (1999) study, Moore and colleagues (2004)  enlarging the sample, examined catastrophizing in four groups of participants (mothers with anxiety with anxious children or non anxious children, and mothers without anxiety with anxious children and non anxious children) as they engaged in conversation tasks. It was found that anxious mothers and non-anxious mothers of anxious children tended to be more catastrophic and focus on negative outcomes during conversations with their child. In conclusion, it seems that parents of anxious children and parents who are anxious themselves may experience more catastrophic thinking and worry than other groups.
Given this information, it appeared timely to examine in detail the catastrophic worries produced by mothers whose children have disorders characterised by worry. Therefore, as a first step to understanding how worrying might be transmitted intergenerationally, this study set out to explore worrying in mothers of children with internalising disorders. Davey and Levy (1998) have shown that clinical worry is differentiated from non-clinical worry by two key features: First, they have shown that clinical worriers produce more ‘steps’ when asked to worry about a problem, and second, that the content of their worry is more ‘catastrophic’ in nature. If this is the case, and this is witnessed regularly by offspring, it seems likely that children will learn to worry in this deleterious fashion and will themselves be at risk of worrying in a way that puts them at increased risk of psychological disorders.
In the present study, mothers’ ability to worry about ‘real’, pre-existing concerns for their children, and their ability to worry about a novel situation were explored. Since anxiety and depression have been found to have high comorbidity in childhood and adolescence  ADDIN EN.CITE (Kovacs & Devlin, 1998), the aim of this study was to examine worrying in mothers of adolescents with clinical internalising disorders. These were compared with worries from mothers whose children had no diagnoses, and to control for the effects of having a child with behavioural difficulties, also with a set of mothers whose children were referred for assistance primarily with externalising disorders. Since clinical worry is characterised by both increased numbers of worry ‘steps’ and by more severe catastrophic content, both of these features of maternal worry were explored. 
Additionally, given that worry is a characteristic of anxiety and depression in adults (e.g., Borkovec, Ray, & Stober, 1998; Chelminski & Zimmerman, 2003), the association between maternal mental health (anxiety and depression) and catastrophic worrying was also examined. 




The general inclusion criteria for mother-adolescent dyads were: 1) adolescent aged  between 11 and 17 years. 2) Adolescents’ IQ (≥ 80) as informally assessed by staff at the clinic or school from which they were recruited. 3) ability to speak adequate Greek.
The sample consisted of three groups of mothers and their children (for whom they were primary caregivers). The clinical samples were recruited from five sources in Athens: the “Aghia Sophia” Children’s Hospital; the Medical/ Pedagogical Center of Piraeus and the Adolescent’s Unit, which are all departments of the Hellenic Centre for Mental Health and Research; the Medical/ Pedagogical Center of Athens- ADHD Unit and the Medical/ Pedagogical Center of Nea Smyrni, which are all departments of the Child Psychiatric Hospital of Attica. The non-referred control group was recruited from two mainstream high schools in Athens.
Clinical samples
The clinical internalising group included 25 mothers, aged between 32 and 58 (M = 43.4, SD = 6.3 years) and their son or daughter (14 female, aged between 11 and 16.7, M = 13.3, SD = 1.5 years) with internalising disorders. The clinical primary diagnoses (which were given by the referring clinician) were a) mixed anxiety-depressive disorder (n = 11), b) anxiety disorder (n = 8), and c) depressive disorder (n = 6).  Participants with secondary externalising difficulties were not excluded from this group.
Participants in the clinical control (externalising) group were 24 mothers, aged between 37 and 55 (M = 44.7, SD = 5.1 years) and their son or daughter (6 female, aged between 11 and 17, M = 13.9, SD = 1.9 years). The adolescents’ diagnoses (as recorded by the referring clinician) were attention deficit hyperactivity disorder (ADHD) -combined type (n = 13), ADHD -inattentive type (n = 8) and mixed ADHD -combined type / oppositional defiant disorder (n = 3). Participants with comorbid internalising diagnoses were excluded from the clinical control group.
Clinical diagnoses for the internalising group were made by child psychiatrists and based on a clinical interview which was guided by ICD-10 diagnostic criteria (World Health Organization [WHO], 1992).  In addition, diagnosis was informed by screening questionnaires, including: the Children’s Depression Inventory (CDI; Kovacs, 1985); the Screen for???Child Anxiety Related Emotional Disorders (SCARED; Birmaher, 1997); Child Behaviour Checklist (CBCL; Achenbach, 1991). When it was considered necessary to assess comorbid psychiatric conditions, the Schedule for Affective Disorders and Schizophrenia for School-Age Children, Present and lifetime Version (K-SADS-PL; Kaufman et al., 1997) was used. 
Clinical diagnoses for the externalising group were obtained by the child psychiatrists in the ADHD unit using a clinical interview which was guided by ICD-10 diagnostic criteria (World Health Organization [WHO], 1992). This was accompanied by the following screening questionnaires: the Child Behaviour Checklist (CBCL; Achenbach, 1991) (parent version) and the Teacher Report Form (TRF; Achenbach & Edlelbrock, 1986). 
Additionally, participants in the internalising group were required to meet the clinical thresholds of the Multidimensional Anxiety Scale for Children (MASC; March, Parker, Sullivan, Stallings, & et al., 1997) and the Children’s Depression Inventory (CDI; Kovacs, 1985). Participants were retained if they scored equal to or above 50 on the MASC  ADDIN EN.CITE (Rynn et al., 2006), or equal to or above 15 on the CDI  ADDIN EN.CITE (Giannakopoulos et al., 2009). Participants who were recruited to the externalising group were retained if they had scored under 50 on the MASC, and under 15 on the CDI. 

Non-referred sample
Thirty-six students and their mothers were initially recruited as potentially suitable for the non-referred control group. Mothers were asked to give a child health history report and adolescents completed the MASC and the CDI. Using the criteria given above, eight adolescents (5 females, aged between 13 and 15, M = 13.6, SD = 0.7 years) with probable internalising disorders were excluded and 28 adolescents (13 females, aged between 11 and 17, M = 13.6, SD = 1.4 years) and their mothers aged between 33 and 52 (M = 43.2, SD = 4.8 years) participated in the study. 

Procedure
Prior to data collection, ethical approval for the study was obtained. The researcher contacted psychiatrists or clinical psychologists in order to identify potential participants. After having taken the staff’s consent to inform the family about the study, the researcher discussed the study with the mothers and then the adolescents, and gave them a participant information sheet. 
	The non-referred control group was recruited from two mainstream high schools in Athens. Students from 12 classes accross two schools (approximately 300 students in total) were informed about the study. Information sheets and parental consent forms were distributed to students in their classroom. The researcher contacted the parents of students who had returned the parental consent forms.
	For all families, adolescents and their mothers were assessed in different rooms where they were asked to provide demographic information and to complete a number of questionnaires. Mothers were then invited to participate in the “Catastrophizing Interview”.

Measures 
Since no Greek version of the Multidimensional Anxiety Scale for Children (MASC; March et al., 1997) and the Beck Anxiety Inventory (BAI; Beck & Steer,  1993) were available, they were translated into Greek using robust, standard, back-translation procedures (Del Greco, Walop, & Eastridge, 1987). 

Adolescent assessments
The Multidimensional Anxiety Scale for Children (MASC; March et al., 1997) is a 39-item questionnaire that assesses anxiety symptoms in children and adolescents (8 to 19 years old) in the past two weeks on a four point scale 0 (never applies to me) 3 (often applies to me). It appears to have good internal consistency and test-retest reliability  ADDIN EN.CITE (March et al., 1997; March, Sullivan, & Parker, 1999). The alpha coefficient was .86 in the current study. 
The Children’s Depression Inventory (CDI; Kovacs, 1985) is a 27- item scale that measures depressive symptoms in children and adolescents aged 7 to 17. For each item, children select one of three responses (ranging from 0 to 2) which vary in severity over the past two weeks. The reported internal consistency is .81 and test-retest reliability is above .60 for the total score (.82 and .62 for girls and boys respectively)  ADDIN EN.CITE (Giannakopoulos et al., 2009). The alpha coefficient was .83 in the current study. 
Maternal assessments
The Beck Anxiety Inventory (BAI; Beck & Steer, 1993) consists of 21 items and measures anxiety symptoms in adults on a 4 point scale: 0 (not at all) to 3 (severely, I could barely stand it). The total score ranges from 0 to 63. A cut-off score of 16 represents moderate to severe anxiety. The reported internal consistency shows a Cronbach’s alpha of 0.90 (Osman, Kopper, Barrios, Osman, & Wade, 1997). The alpha coefficient was .89 in the present study. 
The Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977) is a self-report measure that consists of 20 items and assesses the presence of depressive symptoms during the past week on a four point scale 0 (rarely or none of the time) to 3 (most or all of the time)  with a cut off point of 23. The alpha coefficient is reported as .95 and test-retest reliability as .71  ADDIN EN.CITE (Fountoulakis et al., 2001). It appears to have moderate convergent validity to detect major depressive episodes among first-visit psychiatric patients (Furukawa, Hirai, Kitamura, & Takahashi, 1997). The alpha coefficient was .67 in the current study. 
Catastrophizing Interview: A modified version of the catastrophizing interview of Vasey and Borkovec (1992) was used. It is designed to explore catastrophizing in worry, and achieves this by means of a vertical arrow interview.  Each mother completed two interviews, one focusing on real worries and the other on hypothetical worries. In the first part, mothers were asked to talk about a real worry that they might have about their child. Specifically, the experimenter asked: “What worries you about your son/daughter?” If, for example, the participant replied: “My child does not study enough”, the interviewer then asked: “what worries you about your son/ daughter not studying enough?” If the interviewee replied: “He/ she will fail exams”, the experimenter then asked: “what worries you about your son/ daughter failing exams?”   The interview was terminated when participants could think of no more responses or repeated previous worries, or reported a worry such as death or serious illness of their child. 
In order to explore parental worry in a context that could not be influenced by the degree to which the worry had been practiced by the mother, and could prevent possible contamination from real problems that the adolescent may be experiencing, the second part of the interview asked participants to talk about a novel hypothetical worry that they were never likely to have thought about previously. Using Vasey and Borkovec’s (1992) scenario, parents were asked to imagine that their child was standing close to the Statue of Liberty in New York. Two pictures of the Statue of Liberty (a close up picture of the statue and a picture from a distance) were presented to mothers in order to make sure that all participants understood the question and could imagine the scenario. The interviewer then asked: “What would worry you, if your son/daughter were standing close by the Statue of Liberty?” If the participant replied that “my child would feel alone” the interviewer then asked: “What worries you about your child feeling alone” and so on. 
Ratings of the Catastrophizing Interviews
Each parental statement about their child in response to each “what if” question was counted as a ‘step’ in the catastrophizing worry process. Steps were extracted and counted by an independent rater who was unaware of the group assignment. Additionally, a second independent rater judged the degree to which the content of each interview was ‘catastrophic’ on a seven point likert-type scale, ranging from ‘not at all catastrophic’ to ‘extremely catastrophic’. The raters counted the number of worry steps and scored the catastrophic content of worries in each interview according to the most severe worry steps to appear in that interview.  For example, in a series of worry steps such as: ‘My child has arguments, he/she may lose his/her friend, he/she will not be able to be in a relationship, he/she will be abused by a partner’ the higher catastrophic worry steps (the last worry step in this example) determined the score of the interview. In other words, the catastrophic content was measured at the highest score across the worry steps.  Instructions for the extraction of the worry ‘steps’ and for scoring the extent of catastrophic worries along with examples of each score point were given to the independent raters.  The raters were then trained by the first author by scoring a sample of five interviews which demonstrated a range of levels of catastrophic content. After scoring each practice interview, the raters discussed the score with the researcher and provided justification. Table 1 shows an example list of catastrophic worries that parents reported in interviews, with corresponding scores.


Insert table 1 here

Inter-rater reliability of catastrophizing interview scoring
In order to assess the inter rater reliability for the catastrophic content scores, one rater scored all participants, after which, the second rater scored a random sample of 27 interviews (35.1% of the total). The intraclass correlation coefficient between the two raters was .85 for the catastrophic content of real worries, and .80 for the hypothetical worries. 
The inter rater reliability for worry steps was assessed by the second rater scoring a random sample of 18 interviews (23.4% of the total). The agreement between the ratings for the number of worry steps was .94 for real worries and .88 for hypothetical worries. 

Data analysis
Prior to carrying out analyses, datasets were screened for normality. Most of the variables used in the analysis were not normally distributed. Attempts were made to transform skewed data sets (Tabachnick & Fidell, 1996). However, non-parametric tests were employed in the main analysis since some variables were skewed even after the transformations. 
The differences in worries between the three groups were examined using Kruskal–Wallis and Mann–Whitney tests. Since three comparisons were made, a critical level of significance of p = .0167 (0.05/ 3) was adopted.  





There were no significant differences in sample characteristics across the three groups for nationality (χ2 (4) = 4.32, p = .37), marital status (χ2 (4) = 4.81, p = .31), child birth order (χ2 (8) = 5.07, p = .75), or child gender (χ2 (2) = 5.03, p = .08). Adolescents’ age did not differ significantly between the three groups (F (2, 74) = 0.91, p = .41). Similarly, maternal age did not differ significantly between the three groups (F (2, 74) = 0.61, p = .53). 
Differences in maternal anxiety and depressive symptoms between the three groups were examined. Maternal depression and anxiety did not significantly differ between the three groups (F (2, 74) = 2.83, p = .07, F (2, 74) = 1.21, p = .31 respectively). Table 2 presents the demographic characteristics and anxiety and depression scores for each group of mothers.







Table 3 presents scores for the catastrophic content and number of worry steps of the real pre-existing worries. A Kruskal-Wallis test showed that there were significant differences in the number of worry steps produced by the three groups (H (2) = 14.80, p = .001). In order to determine where this difference lay, a series of three Mann-Whitney tests were employed. As predicted, mothers of the clinical internalising group produced significantly more worry steps than mothers of the clinical control group (U = 173.50, z = -2.54, p = .011) and mothers of the non-referred control group (U = 145.00, z = -3.66, p < .001). There were no significant differences in the number of worry steps between the mothers of the clinical control group and those of the non-referred control group (U = 256.50, z = - 1.46, p = .14).
A Kruskal-Wallis test indicated significant differences between the three groups in the level of catastrophic content of real worries (H (2) = 16.36, p < .001). Subsequently, a series of Mann–Whitney tests indicated that the mothers of the clinical internalising group produced more highly catastrophic worries than mothers of the clinical control group (U = 160.00, z = -2.94, p = .003) and the non-referred control group (U = 150.50, z = -3.71, p < .001). Although there was a trend, mothers of the clinical control group, did not significantly differ from those of the non-referred control group in terms of the catastrophic content of their real worries (U = 245.50, z = -1.69, p = .09) (see Table 3).

‘Hypothetical’ worries
For hypothetical worries, there were significant differences between the three groups of mothers for number of worry steps produced (H (2) = 10.71, p = .005) (see Table 3). The clinical internalising group produced more worry steps than the clinical control group (U = 170.00, z = -2.71, p = .007) and the non-referred control group (U = 194.50, z = -2.89, p = .004). There was no significant difference between the mothers of the clinical control group and the mothers of the non-referred control group (U = 332.50, z = -0.07, p = .95).
Further analysis examined whether the three groups differed by the level of catastrophic content of their hypothetical worries. A Kruskal-Wallis test indicated that there was a difference between the three groups (H (2) = 9.40, p = .009). Subsequent Mann-Whitney tests indicated that the mothers of the clinical internalising group produced higher levels of catastrophic content compared to the mothers of the non-referred control group (U = 197.50, z = -2.99, p = .003), but not compared to the mothers of the clinical control group (U = 209.00, z = -1.95, p = .051). There was no significant difference between the mothers of the clinical control group and the mothers of the non-referred control group (U = 296.50, z = -0.87, p = .38).


Insert table 3 here


Maternal worries and adolescents’ internalising symptoms
A series of non-parametric correlations were computed between adolescent depression / anxiety symptom scores and a) mothers’ worry steps produced in response to the real worry, and b) catastrophic content in real worries. The number of worry steps produced for the real worries was associated with adolescent depression (r (75) = .40, p < .001) and anxiety (r (75) = .29, p = .011). There was also a significant association between catastrophic content in real worries and adolescent depression (r (75) = .37, p = .001) and anxiety (r (75) = .34, p = .002). 
Next, the relationship between the number of maternal hypothetical worry steps and adolescents’ symptoms (depression and anxiety) was examined. There was a significant association between adolescent depression and number of hypothetical worry steps (r (75) = .32, p = .005), but not between anxiety and number of hypothetical worry steps (r (75) = .16, p = .16). Similarly, there was a relationship between the catastrophic content in hypothetical worries and adolescent depression (r (75) = .35, p = .002), but not anxiety (r (75) = .19, p = .10).

Maternal emotions and catastrophic worries
Non-parametric correlations were computed with the entire sample between maternal depression / anxiety scores and a) number of worry steps produced in response to the real worry, and b) catastrophic content in real worries. 
These correlations suggested that maternal depression was significantly positively associated with the number of worry steps produced for the real worries (r (75) = .34, p = .003) but not with the level of catastrophic content of the real worries (r (75) = .11, p = .34). However, there was no significant relationship between maternal anxiety and the number of worry steps (r (75) = .20, p = .08), or the content of their real worries (r (75) = .07, p = .57). Finally, the relationship between mothers’ emotional symptoms (depression and anxiety) and hypothetical catastrophic worries was explored. Non parametric correlations indicated that there was a significant association between maternal depressive symptoms and the level of catastrophic content in the hypothetical worries (r (75) = .29, p = .008) but not with the number of worry steps produced in response to the novel worry (r (75) = .09, p = .61). Moreover, there was no relationship between maternal anxiety and hypothetical worries in terms of the number of worry steps (r (75) = - .03, p = .79) or the level of catastrophic content (r (75) = .19, p = .10). 
Subsequently, we examined the role of maternal depression and anxiety in the association between maternal worry and adolescent anxiety or depression. Partial correlations showed that the relationships between adolescent anxiety and depression and maternal worries were still significant after controlling for maternal emotions. The partial correlations are presented in Table 4.




The purpose of this study was to examine the worries of mothers of adolescents with clinical internalising disorders. As the main hypothesis predicted, when mothers of adolescents with internalising disorders were asked to talk about their current real worries, they produced a greater number of worry steps than mothers of the control groups. In addition, these worries were found to be more catastrophic in content. The findings of the current study are consistent with previous research, which evidenced that both anxious mothers and non-anxious mothers with anxious adolescents tended to catastrophize and expect negative outcomes when conversing with their children  ADDIN EN.CITE (Moore et al., 2004; Whaley et al., 1999). 
In an attempt to remove the confounding effects of prior rehearsal of worry and to prevent contamination from daily problems that the adolescent may be experiencing, mothers were also asked to talk about a novel hypothetical worry about which they had not previously thought. In these circumstances, the tendency of mothers of the internalising group to produce a greater number of worry steps than mothers of both control groups was still evident. The content of these worries was not significantly more severe than those of the externalising group. However, there was a non-significant trend in this direction.
Overall, these results indicate that mothers of adolescents with internalising disorders are likely to experience more severe worries about their children than other mothers. Furthermore, these worries were more severe than for the clinical control (externalising) group, suggesting that this difference does not result solely as a product of having a child with psychological difficulties. This finding may go some way towards explaining the overprotective parental rearing style that has been identified in parents of internalising children (e.g., Bogels & van Melick, 2004).
We also tested whether there was any correlation between maternal worrying and adolescent depression and anxiety. The results showed that the number of worry steps and severity of content of both hypothetical and real worries were positively associated with symptoms of adolescent depression. In addition, the number of steps in, and severity of content of real worries were related to adolescent anxiety. Notably, adolescent anxiety was associated neither with the number of steps in, nor severity of content of mothers’ hypothetical worries. These results are interesting and provide some support for the idea that children may learn to worry by witnessing their parents’ worrying, and become anxious as a result of verbal information (worrying) that they are exposed to  ADDIN EN.CITE (Askew & Field, 2007; Field, 2006; Field et al., 2001). Future research would benefit from the addition of measures of adolescent worry. Notably, however, these relationships were stronger for adolescent depression than for adolescent anxiety. It may be that severe worry is more likely in the parent of a depressed child, than an anxious one, or that severe maternal worry causes adolescent depression rather than anxiety. Alternatively, it may be that children who are at risk of developing depression are more sensitive to parental worry than those who are more at risk of developing anxiety. 
 Finally, we examined whether there was any relationship between maternal worries and maternal anxiety and depression. Mothers with higher levels of depression produced a greater number of worry steps when asked to catastrophize real worries, although there was no relationship between depression and the level of catastrophic content. Moreover, there was no relationship between maternal anxiety and either number of worry steps produced when catastrophizing real worries or the catastrophic content of these worries. Similarly, it was found that depression but not anxiety was associated with the level of catastrophic content of hypothetical worries, although there was no significant relationship between anxiety or depression and number of worry steps of hypothetical worries. These results tentatively suggest that mothers with symptoms of depression worry more intensively about their children. Overall, these results suggest that maternal catastrophic worries are more closely associated with maternal depression than with anxiety, echoing the relationship found between maternal worry and adolescents’ emotional symptoms. In both cases, it may be that the measures of depression were more sensitive than those of anxiety, potentially leading to this pattern of results. However, it is also possible that maternal worrying, and children’s response to it, are both more sensitive to a depressed mood than an anxious one. 
We also examined whether maternal emotions play a role in the association between maternal worry and adolescents anxiety and depression. The results showed that the associations between adolescent anxiety or depression and maternal real worries, and adolescent depression and maternal hypothetical worries were still evident after controlling for maternal symptoms. These findings reveal a strong link between maternal cognitions and adolescents’ emotions and stress the complexity of this relationship.


Limitations and future directions
Some limitations of this study should be taken into consideration. Firstly, the cross-sectional methodology employed does not allow conclusions about causality between maternal worries and adolescent internalising disorders to be drawn. Prospective or experimental studies are required to determine the direction of the relationship between maternal worries and adolescent internalising disorders.
 Another limitation relates to the diagnoses that were assigned in this study.  Since diagnoses were assigned by clinicians, and were not independently verified, some doubts as to the validity of these remain. However, all participants also completed self-report symptom checklists (as described above) and in every case, the results of these supported the diagnoses that were assigned to the participant. 
Adolescents were not excluded from the internalising group on the basis of high externalising scores, meaning that there may have been some overlap in externalising symptoms in internalising and externalising participants. This overlap is conservative to the hypotheses under investigation, and may have reduced the power to detect significant differences between the two groups.
Furthermore, it should be also noted that although the many of the differences reported here were statistically significant, the differences between the groups were often relatively small and it is not clear how these would translate to real world or clinical effects.
There was a relatively low response rate from the non-referred children recruited in schools, meaning that the sample employed here may not be representative on the non-referred adolescent population. Additionally, the family status of that population is not known. Hence, we are unable to determine whether all these students would have been eligible to take part.
In the hypothetical worry interview, mothers were asked to imagine the Statue of Liberty, a symbol which is not highly familiar in Greek culture. Two pictures of the Statue of Liberty were presented to participants in order to make sure that all participants would be able to imagine and comprehend the novel worry. Nevertheless, it is possible that participants had difficulties imagining this scenario, and this may have reduced their catastrophic concerns. Future research is needed to examine the hypothetical worries of parents with adolescents with internalising disorders using a topic that is culturally valid. 
Finally, Bögels and Phares’ review of the area (2008) indicated that fathers have an important and unique role in child development and that they play a significant role in childhood anxiety. However, only mothers were employed in this study because mothers (in Greek society, at least) are almost always the primary caregivers. Further studies are needed to examine paternal catastrophic worries. 
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Table 1. Examples of catastrophic content of worries ranging from not at all catastrophic (1) to extremely catastrophic (7)

Worries	Level of Catastrophizing
Wasting time watching TV/ laziness	1
Not studying a lot/ naughty behaviour	2
Failing exams/ immature behavior/ being influenced by friends 	3
Isolation/ arguments/ having a job that they do not like/ giving up their aims/not believing in themselves	4
Accident/ introvert	5
Emotional disorder/ they will not have control over their lives/ fail to get a job/ emotional abuse by a partner/ being alone when parents die.	6












Table 2. Sample characteristics of the three groups of participants
	Clinical internalising group	Clinical control (externalising) group	Non-referred control group
Nationality n (%)    			
Greek	24 (96)	23 (95.8)	28 (100)
English	1 (4)	-	-
Albanian	-	1 (4.2)	-
Marital status n (%)			
Married	18 (72)	22 (91.7)	23 (82.2)
Divorced	4 (16)	2 (8.3)	4 (14.3)
Widowed	3 (12)	-	1 (3.6)
Child birth order n (%)			
First	10 (40)	9 (37.5)	12 (42.9)
Second / third	9 (36)	8 (33.3)	13 (46.4)
Only child	4 (16)	5 (20.8)	3 (10.7)
Adopted only child	2 (8)	2 (8.3)	-
Child gender n (%)			
Female	14 (56)	6 (25)	13 (46.4)
  Male	11 (44)	18 (75)	15 (53.6)
Mean age (SD)			
Child	13.3 (1.5)	13.9 (1.9)	13.6 (1.4)
Mother	43.4 (6.3)	44.7 (5.1)	43.2 (4.8)
Mean anxiety (SD)			
Child	57.28 (14.48)	35.54 (9.78)	38.36 (8.53)
Mother​[1]​	14 (10)	13 (11)	10 (8)
Mean depression (SD)			
Child	16.36 (5.72)	8.42 (3.39)	6.46 (3.57)




Table 3. Medians, maximum and minimum numbers of steps, and level of catastrophic content in the ‘real’ and ‘hypothetical’ worries of the three groups

	Clinical internalising group	Clinical control (externalising) group	Non-referred control group
	Median(Min.-Max.)	Mean (SD)	Median(Min.-Max.)	Mean (SD)	Median(Min.-Max.)	Mean (SD)
Real worries: number  of steps	14 (3-31)	15.04 (7.41)	9 (3-27)	10.13 (6.59)	7 (0-31)	7.75 (6.57)
Real worries: catastrophic content  	7 (5-7)	6.36 (0.86)	6 (3-7)	5.42 (1.18)	4 (1-7)	4.46 (2.01)
Hypothetical worries: number of steps 	2 (0-11)	3.04 (2.85)	1 (0-7)	1.29 (1.49)	1 (0-14)	1.46 (2.57)












Table 5. Partial correlations between maternal worries and adolescent anxiety and depression scores
Maternal worries	Adolescent anxiety	Adolescent depression
Real worries: number of steps	.253*	.362*** 
Real worries: catastrophic content  	.334*	.359*
Hypothetical worries: number of steps	.170	.312**
Hypothetical worries: catastrophic content	.144	.314**

















^1	  The mean scores of maternal anxiety and depressive symptoms of the three groups were below suggested cut off scores for clinical disorder. 
